We report surface reconstruction (RC)-dependent growths of SrTiO 3 and SrVO 3 on a SrTiO 3 (001) surface with two different coexisting surface RCs, namely (2×1) and c(6×2). Up to the coverage of several layers, epitaxial growth was forbidden on the c(6×2) RC under the growth conditions that permitted layer-by-layer epitaxial growth on the (2×1) RC. Scanning tunneling microscopy on the lattice structure of the c(6×2) RC revealed that this RC-selective growth mainly originated from the significant structural/stoichiometric dissimilarity between the c(6×2) RC and the cubic perovskite films. As a result, the formation of SrTiO 3 islands was forbidden from the nucleation stage. * phark@mpi-halle.mpg.de; present address:
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Thin film engineering via the atomic-scale control of surfaces and interfaces is one of the most important technological assets for regulating and utilizing the functionalities of oxide materials. [1, 2] In particular, SrTiO 3 (STO) single crystalline substrates have been widely used to realize low-dimensional oxide structures such as ultrathin films [3] and nanowires, [4] with properties that are radically different from those of their bulk hosts.
When utilized as a substrate for films composed of other materials, a STO (001) surface terminated with a TiO 2 plane and followed by the formation of a (2×1) reconstruction (RC) constitutes a well-defined surface structure. [5] [6] [7] [8] However, slight changes in temperature and/or oxygen partial pressure (P O2 ) during surface preparation are frequently accompanied by a substantial fraction of other type of RCs. [7, 9] When growing films on STO (001) surfaces, growth mode and rate often change in accordance with the terminations and/or RCs of the substrate surfaces. These growth behaviors have been used to obtain nanometer-sized patterned structures, such as arrangement of molecules, [10] oxide nanowires, [4] and catalytic metal nanoparticles, [11] and control their electrical properties. Such self-organized nanostructures show great potential as an alternative, cost-effective, bottom-up approach, but existing microscopic investigations of their physical/chemical growth mechanisms are inadequate.
In this paper, we report scanning tunneling microscopy (STM) observation on the growth behavior of STO and SrVO 3 (SVO) films on STO (001) surfaces, on which (2×1) and c(6×2) [9, 12] RCs coexist. In contrast to (2×1) RC, we found that the epitaxial growth of both types of film was prohibited on c(6×2) RC. Close STM examination on atomic networks of c(6×2) RC revealed that the perovskite phase was not allowed from the nucleation stage.
Experiments were carried out with an STM system (base pressure < 2×10 −10 Torr) combined with a pulsed-laser deposition chamber (base pressure < 2×10 −9 Torr). We used The (1 0) and (1/6 1/2) spots represent the (1×1) and c(6×2) surface structures, respectively.
Of greater interest is the existence of substructures, indicated by the black mesh in Fig. 1 (b). This corresponds to the strong (1/2 1/2) spots in Fig. 1 (d) , representing c(2×2) structure.
To investigate the growth behavior of the perovskite oxides on this surface of mixed RCs, we deposited a series of STO films, as shown in Figs. 2(a) and (b). Nominal growths followed the layer-by-layer mode. However, we observed disordered structures in some regions, denoted by the black arrows in both images. A magnified STM view (inset of Fig. 2(b) )of such a region revealed only the nano-sized grains created by random aggregation of particlelike structures with sizes less than 1 nm. One may infer that those regions were created from the deposition of STO on the c(6×2) RC by assuming the preservation of the c(6×2)
RC portions on the substrate during growth. 
